Modulation of the receptor-coupled adenylate cyclase system in HeLa cells by sodium butyrate.
Exposure of HeLa cells to 5 mM sodium butyrate, but not 0.6 mM, resulted in a more efficient coupling between their beta-adrenergic receptors and the guanine nucleotide binding stimulatory (Ns) component of adenylate cyclase. Both concentrations of the fatty acid, however, caused an increase in receptor number. beta receptors from control and butyrate-treated cells had the same affinity for isoproterenol. Modulation of this affinity by GTP was greatly enhanced, however, in cells treated with 5 mM butyrate compared to untreated and 0.6 mM butyrate treated cells. The concentration of isoproterenol required to half-maximally stimulate adenylate cyclase (Kact) was reduced in cells treated with 5 mM butyrate. In addition, the Kact for GTP in the presence, but not the absence, of isoproterenol was reduced. The effect of butyrate on the coupling between beta receptors and Ns was analyzed in detail by monitoring the activation of Ns by guanine 5'-O-(3-thiotriphosphate) (GTP gamma S) in a two-step assay. In the absence of isoproterenol, Ns from control and 5 mM butyrate treated cells was activated to the same extent with the same time course and Kact for GTP gamma S. In the presence of isoproterenol, Ns from 5 mM butyrate treated cells was activated more rapidly and extensively than Ns from control cells. The Kact for both GTP gamma S and isoproterenol also was reduced. The rate of agonist-mediated activation of Ns was strongly dependent on temperature, which accentuated the differences between 5 mM butyrate treated and control cells. At 4 degrees C, the difference in rate was 8.8-fold.(ABSTRACT TRUNCATED AT 250 WORDS)